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A 15-year-old male complained of easy fatigability, leg weakness, and pain on exertion with episodes of syncope while
playing baseball. His past medical history was significant for aortic coarctation associated with a congenital bovine
hypoplastic aortic arch. A recent arteriogram revealed innominate and left common carotid artery stenosis as well as
recurrent coarctation. He had previously undergone three Dacron patch aortoplasties. At the age of 7, he underwent a
fourth operation for recurrent coarctation and because of extensive scar tissue in the region of his prior procedures, a left
subclavian artery-to-descending aortic bypass was performed. An endovascular repair to deal with the recent recurrence
was performed because of prior surgical difficulties. Percutaneous balloon-expandable stents were placed in the aortic
coarctation, innominate, and the left common carotid arteries. Postprocedure, ankle brachial indices were >1 and the
patient remains asymptomatic after 1 year. ( J Vasc Surg 2005;41:531-4.)Aortic coarctation accounts for 6% to 8% of all congen-
ital heart malformations. Within this subset of infants pre-
senting with coarctation, 25% to 50% will have a hypoplas-
tic aortic arch. A hypoplastic aortic arch is defined by a ratio
of the ascending aorta-to-transverse arch of 0.5.1 Older
infants and children with coarctation may remain asymp-
tomatic, causing a delayed diagnosis. Among this age
group, the typical symptoms are headache, chest pain, cold
extremities, and leg claudication with physical activities.
The conventional surgical management is controver-
sial, and decisions about treating both the hypoplastic arch
and the coarctation are not resolved.2,3 Primary stent place-
ment has been shown to improve luminal diameter, result-
ing in a sustained hemodynamic benefit.4,5 As the child
grows, stents placed for coarctation must be repeatedly
expanded. Favorable results have been seen in patients 2
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doi:10.1016/j.jvs.2004.09.035years post-procedure who have avoided many of the poten-
tial long-term complications of surgical repair.6
This report details the endovascular management of a
patient with a congenital bovine hypoplastic arch that was
previously managed with multiple open aortoplasties. The
patient subsequently presented with innominate and left
carotid stenosis and recurrent coarctation.
CASE REPORT
A 15-year-old adolescent boy presented to his pediatric cardiol-
ogist with complaints of “passing out” when running the bases while
playing baseball. He had experienced fatigue with minimal exertion
associated with claudication during sporting activities. The patient’s
medical history was remarkable formultiple prior procedures to repair
a congenital hypoplastic aortic arch and aortic coarctation.Operations
at 11months, 4 years, and twice at 7 years of age included twoDacron
patch angioplasties, a patch aortoplasty, and a left subclavian-to-
descending aortic bypass.Hismost recent surgerywas complicated by
an inability to technically gain access to the recurrent coarctation,
resulting in the bypass procedure.
Physical examination revealed a young teenaged male in no
apparent distress. Bilateral subclavian bruits were noted. Pulses
were normal throughout. His ankle-brachial indices (ABI) while at
rest were moderately abnormal, 0.95 on the right and 0.92 on the
left, with treadmill testing, his ABI diminished further bilaterally.
An arteriogram revealed a bovine arch with a 70% stenosis of the
innominate, left carotid, left subclavian and proximal descending
aorta associated with 50 mm Hg gradients (Fig 1).
The aortic coarctationwas treated by using a 29-mm length stent
premounted on a 10-mm diameter balloon (Palmaz Genesis, Cordis,
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11F 55-cm sheath accessed through the right common femoral
artery. The stent was postdilated to 12-mm. The balloon size was
based on the diameter of the descending aorta. A pre-stent gradient
across the coarctation was 50 mm Hg and post-stent it was 10 mm
Hg.
A 90-cm 8F sheath was then placed in the left femoral artery in
addition to the 11F sheath in the right common femoral artery. An
angled glide catheter and 0.035 angled Glidewire (Terumo, Bos-
ton Scientific Corp, Natick, Mass) was used to select both the
innominate and left common carotid arteries. Once selected, the
0.035 wire was exchanged for a 0.035 Rosen wire (Cook Inc,
Bloomington, Ind) so that both the innominate and the left
common carotid arteries that had a common origin in the bovine
arch were selected with exchange length Rosen wires. The longer
8F sheath was positioned at the common orifice of the innominate
and left common carotid arteries to assist in stent placement.
A kissing balloon technique was used to simultaneously ex-
pand 18-mm length stents (Palmaz Genesis, Cordis, Johnson &
Johnson, Piscataway, NJ) pre-mounted on an 8-mm balloon in the
innominate and left common carotid arteries without any alter-
ation in the patient’s neurologic exam (Fig 2). A completion
angiogram was performed with a 5F pigtail catheter (Fig 3). No
residual stenoses or gradients were noted at the stented sites. The
left subclavian artery stenosis was not treated. The femoral access
sites were closed with an 11 and 8Fr suture-mediated closure
devices.
The patient tolerated the procedure well and was discharged
Fig 1. Arteriogram of the aorthe following day with a normal neurologic and vascular exam. Theyoung man has remained asymptomatic 18 months after the pro-
cedure. Resting ABIs at the most recent follow-up were 1.02 on
the right and 1.10 on the left. After exercise, they were 1.18 on the
right and 1.21 on the left, representing an improvement from
pre-procedural values.
DISCUSSION
During ductus arteriosus closure in the neonate, coarc-
tation of the aorta may develop from constriction of abnor-
mal contractile, medial, and intimal ductal tissue, and thus
accounts for 6% to 8% of all congenital heart defects.1 The
two distinct classifications of coarctation of the aorta are
preductal and postductal. Both types pose serious problems
for the neonate, older child, or adult depending upon age
of diagnosis and severity of the coarctation. Surgical repair
is the mainstay of treatment in the newborn.
The coarctation in our patient was compounded by a
hypoplastic aortic arch. Three distinct types of arch hyp-
oplasia have been described. Type 1 hypoplasia involves a
short segment of the distal transverse arch, type 2 includes
both distal and proximal transverse arches, and type 3
includes a long segment of the distal transverse arch.3 Our
patient exhibited a type 2 hypoplastic arch.
The traditional open surgical repair of a hypoplastic
aortic arch with an associated coarctation has typically
involved reconstruction of the aortic arch through a left
thoracotomy with resection of the aortic coarctation.7 Dif-
ch prior to stent deployment.ferent techniques have been described, including the en-
rterie
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subclavian flap or by carotid-subclavian angioplasty, pros-
thetic patch graft angioplasty of the isthmus, or resection of
the coarctation with extended aortic arch end-to-end anas-
tomosis.3,7
Overall, aortic recoarctation rates have been reported
between at 5% and 50%.8 Arch anatomy and the younger
the patient at the time of repair have proven to be the two
most significant risk factors for recoarctation.8 The mortal-
ity of conventional open repairs ranges from 13.3% to
18%.7
A hypoplastic aortic arch presents a number of chal-
lenges. As these children survive and grow, they frequently
require repeated repairs.7,8 This is often technically chal-
lenging, if not impossible, for conventional surgical ap-
proaches.1,6,9
Endovascular management of these patients offers
many attractive features. An endovascular procedure avoids
a re-operative field, is minimally invasive, and the stent can
be repeatedly dilated as the child grows. The recovery from
an endovascular approach is just a few days as opposed to
weeks or months with a conventional surgical repair.10 This
is important, as most of these children are school age, and
prolonged recovery can be difficult for the child’s develop-
ment.
Results are very promising when looking at the coarc-
tation alone with two stents re-dilated in one series of 54
Fig 2. Innominate and left common carotid apatients, with a mean follow-up of 25 months.5 Primarystenting of these lesions appears to provide durable results
and re-expansion with time, though possible, is often not
necessary.4,11
This particular patient presented a number of chal-
lenges from an endovascular standpoint. This patient had
four lesions to consider: a coarctation, stenosis of the
innominate and left carotid within the bovine arch, and left
subclavian stenosis at its origin. We prioritized the treat-
ment of the lesions in the following order: (1) coarctation,
(2) innominate and left carotid stenoses, and (3) left sub-
clavian stenosis.
We anticipated that if the coarctation was successfully
dilated, which it was, angioplasty of the left subclavian
would not be necessary because of the previously placed
bypass graft from the subclavian artery to the descending
aorta. The patient’s bovine arch forced us to deal with both
the innominate and left carotid arteries simultaneously to
avoid “jailing” one or the other arteries. We were con-
cerned about ballooning the innominate and left carotid
simultaneously, but believed that the brief period of stent
deployment would be well tolerated.
In summary, this report demonstrates the utility of
endovascular procedures in a difficult patient after multiple
reconstructions for a hypoplastic aortic arch and coarcta-
tion. The minimally invasive nature of this approach with
the ability to re-intervene as needed with growth make
endovascular intervention for recurrent stenosis of the aor-
s selected with guide wires and stents in place.tic arch and its branches very appealing. Further demon-
nt for
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